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PCardiac Imaging
Impact of Systolic and Diastolic Deformation
Indexes Assessed by Strain-Encoded Imaging to
Predict Persistent Severe Myocardial Dysfunction in
Patients After Acute Myocardial Infarction at Follow-Up
Mirja Neizel, MD,*† Grigorios Korosoglou, MD,* Dirk Lossnitzer, MD,* Harald Kühl, MD,‡
Rainer Hoffmann, MD,‡ Christina Ocklenburg, MSC,§ Evangelos Giannitsis, MD,*
Nael F. Osman, PHD,¶ Hugo A. Katus, MD,* Henning Steen, MD*
Heidelberg, Düsseldorf, and Aachen, Germany; Baltimore, Maryland; and Cairo, Egypt
Objectives This study evaluated the value of systolic and diastolic deformation indexes determined by strain-encoded imag-
ing to predict persistent severe dysfunction at follow-up in patients after reperfused acute myocardial infarction
(AMI) in comparison with late gadolinium enhancement (LGE).
Background Animal studies suggest that regional diastolic function provides information about myocardial viability after AMI.
However, data in humans are sparse.
Methods Twenty-six patients underwent magnetic resonance imaging 3  1 days after successfully reperfused ST-
segment elevation myocardial infarction and at a follow-up of 6 months. Cine, strain-encoded, and LGE images
were acquired. Peak systolic circumferential strain (Ecc) and early diastolic strain rate (Ecc/s) were calculated for
each segment at baseline and at follow-up. A cutoff Ecc value of 9% was used to define severe dysfunction at
follow-up.
Results A total of 312 segments were analyzed; 119 segments showed abnormal baseline function. Thirty-five segments
showed severe dysfunction at follow-up, which was defined as Ecc at follow-up 9%. The area under the curve
for Ecc/s was 0.82 (95% confidence interval [CI]: 0.72 to 0.89), for Ecc 0.74 (95% CI: 0.64 to 0.83), and for LGE
0.85 (95% CI: 0.77 to 0.92). A comparison of receiver-operating characteristic curves demonstrates that LGE is
not significantly different than Ecc/s but is significantly different than Ecc (p  0.32 vs. p  0.05) for prediction
of severe dysfunction at follow-up.
Conclusions Regional diastolic function provides similar accuracy to predict persistent severe dysfunction at follow-up to LGE
and is superior to regional systolic function in patients after AMI. Diastolic deformation indexes may serve as a
new parameter for assessment of viability in patients after AMI. (SENC in AMI Study; NCT00752713). (J Am
Coll Cardiol 2010;56:1056–62) © 2010 by the American College of Cardiology Foundation
ublished by Elsevier Inc. doi:10.1016/j.jacc.2010.02.070i
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nfarction (AMI) has important therapeutic and prognostic
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ccepted February 1, 2010.mplications (1,2). Several studies have shown that late
adolinium enhancement (LGE) is a reliable method to
valuate myocardial viability (3–5). In patients after AMI,
valuation of the transmural extent of infarcted tissue
efined by LGE allows prediction of improvement in
ontractile function (5–7). Recent experimental animal
tudies suggest that diastolic deformation indexes may also
rovide information about myocardial viability after AMI
8,9). However, if analysis of diastolic function has similar
redictive power compared with LGE in patients after AMI
as not been investigated so far in humans using cardiac
agnetic resonance (CMR).
The state-of-the-art technique for quantification of re-ional function in CMR is myocardial tagging. However,
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September 21, 2010:1056–62 SENC to Determine Persistent Dysfunction After AMIhis technique is affected by rapid fading of tags, and
herefore investigations of diastolic abnormalities are diffi-
ult at least at 1.5-T. Recently, strain-encoded (SENC)
maging was introduced as a new MR technique for myo-
ardial deformation imaging. Several studies have shown
hat SENC can accurately determine strain and strain rate
10–13). In addition, SENC, compared with myocardial
agging, is a method that is less affected by diastolic fading.
e therefore thought that SENC may be an ideal tool to
etermine not only the regional systolic but also regional
iastolic function.
The aim of this study was to investigate the value of
ystolic and diastolic deformation indexes determined by
ENC imaging to predict persistent severe dysfunction at
ollow-up in patients after reperfused AMI. We hypothe-
ized that regional diastolic function assessed with SENC is
uperior to regional systolic function and comparable to
GE.
ethods
atient cohort. Between June 2007 and January 2008,
atients with ST-segment elevation myocardial infarction
MI) admitted to the University Hospital Heidelberg were
creened. To be included in the study, the patients had to
ave a first-time AMI with a clearly identified culprit
oronary vessel identified by coronary angiography. More-
ver, patients with severe hemodynamic compromise or
atients requiring inotropic support were excluded from the
tudy. In addition, patients with contraindication to mag-
etic resonance imaging (MRI) or gadolinium-based con-
rast agent and patients who were already transferred to
ther hospitals at the time of possible CMR examination
ere excluded from the study. All patients had to have sinus
hythm to be included. Thirty patients fulfilled the inclusion
riteria and were investigated at baseline. Two patients
eceived an implantable cardioverter-defibrillator during the
ollow-up period and therefore were not available for
ollow-up CMR study. Two patients refused to participate
n the follow-up study. In total, 26 patients had baseline and
ollow-up CMR studies.
All patients were successfully reperfused by acute percuta-
eous coronary intervention (PCI) with post-interventional
hrombolysis In Myocardial Infarction flow grade 3 on coro-
ary angiography. None of the patients had a clinical event
ndicative of MI between acute PCI and follow-up.
The study protocol complied with the Declaration of
elsinki and was approved by the local institutional ethical
ommittee. Written informed consent was obtained from
ach patient.
maging protocol. The CMR imaging was performed 3 
days after acute PCI and at a follow-up of 6  2 months
sing a 1.5-T MR scanner (Achieva, Philips, Best, the
etherlands).
INE IMAGING. Assessment of resting left ventricular func-
ion was determined by cine images using a steady-state– lree precession sequence in short-
xis view (10 to 12 slices covering
he whole left ventricle from base
o apex) and long-axis 2- and
-chamber views (echo time [TE]
.39 ms; repetition time [TR] 2.8
s; flip angle 60°; spatial resolu-
ion 2.4  2.5  8 mm3; 35
hases per cardiac cycle) with a
reath-hold time of 7 to 10 s per
mage.
ENC IMAGING. SENC imaging
s a special modification to the
R scanner software that en-
bles the quantification of re-
ional deformation of tissue as a
esult of cardiac motion. The
echnique produces images with
ntensity that depends on the
egree of tissue deformation,
easured by strain—which is the
hange in length per unit length
f tissue. Therefore, the resulting anatomic images of the
canner are encoded with the strain values of the deforma-
ions. In contrast to conventional tagging, in which the
agging modulation gradient is applied in the phase- or
requency-encoding direction, the gradient is applied in the
lice selection direction, parallel to the image plane, for
ENC. Therefore long-axis views were used to calculate
ircumferential strain. Radiofrequency (RF) pulses with
amped flip angles are applied to compensate for tag fading
aused by longitudinal relaxation and to maintain constant
yocardial signal intensity throughout the cardiac cycle (12).
Imaging parameters of the prospectively triggered pulse
equence were a 380-mm field of view, voxel size of 4/4/10
m3, TR/TE 25/0.9 ms, flip angle 30° (last angle in the
equence of the RF pulses). Strain-encoded imaging as a
ulse sequence has relatively lower signal-to-noise ratio than
onventional cine acquisition; to supplement the loss,
hicker slices (10 mm) were used. Spiral acquisition was
sed to perform faster image acquisition without sacrificing
he signal-to-noise ratio. The temporal resolution was 25
s, and the number of phases (typically 29 to 37) was
dapted to the current heart rate to cover approximately
00% of the cardiac cycle. Strain-encoded imaging involves
acquisitions per slice. Both were conducted in a single
hreshold of 8 to 10 s.
GE. Five and 10 min after gadolinium contrast injection
GE imaging was performed using a 3-dimensional–
radient spoiled turbo fast-field-echo sequence with an
nselective 180° inversion-recovery pre-pulse triggered to
nd-diastole acquired in the short axis covering the whole
entricle (TR/TE 3.2/1.16 ms; flip angle 15°; spatial reso-
Abbreviations
and Acronyms
AMI  acute myocardial
infarction
AUC  area under the
curve
CMR  cardiac magnetic
resonance
Ecc  circumferential strain
LGE  late gadolinium
enhancement
MRI  magnetic resonance
imaging
MVO  microvascular
obstruction
PCI  percutaneous
coronary intervention
RF  radiofrequency
ROC  receiver-operating
characteristics
SENC  strain encodedution 1.5  1.7 mm2) (14,15). The acquired 10-mm–thick
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SENC to Determine Persistent Dysfunction After AMI September 21, 2010:1056–62lices were interpolated to 5-mm slices. The inversion time
as adapted individually to suppress signal of normal
yocardial tissue (typically 200 to 300 ms). The breath-
old time was 10 to 14 s.
ata analysis. For strain measurements of the long-axis
iews, the ventricle was divided into 12 segments (septal
asal, midventricular, and apical; lateral basal, midventricu-
ar, and apical; anterior basal, midventricular, and apical;
nd inferior basal, midventricular, and apical).
All strain measurements were performed based on SENC
mages using a dedicated software (Diagnosoft MAIN,
ersion 1.06, Diagnosoft Inc., Palo Alto, California). An
xample is given in Figure 1. Circumferential strain (Ecc)
as calculated for each segment. Circumferential strain rate
as used to measure regional diastolic function and was
alculated by dividing the change in strain between time
rames by the temporal resolution. Early diastolic circum-
erential strain rate (Ecc/s) was defined as the slope divided
y the duration from end-systole to mid-diastole as has
een previously published for MR tagging studies and
ENC studies (10,13,16,17). A cut-off Ecc value of 15%
t baseline determined by SENC distinguished dysfunc-
ional segments from segments with normal function. Se-
ere dysfunction at baseline and follow-up was defined as
cc 9%.
For interpretation of contrast-enhanced images, the seg-
ental extent of LGE on short-axis planes was calculated at
aseline. The bins for LGE were determined with respect to
he transmural extent of the defect. The segments were
ategorized on a 5-point scale according to Kim et al. (4); a
core of 0 indicated no LGE, 1 indicated 1% to 25% LGE,
indicated 26% to 50% LGE, 3 indicated 51% to 75%
GE, and 4 indicated 76% to 100% LGE. Transmural
nfarcted segments with signs of microvascular obstruction
MVO) were also regarded separately in a subanalysis.
Figure 1 Example of Strain-Encoded Imaging Study
Color-coded strain-encoded image at baseline (left) and follow-up (right) of a patie
whereas no color implicates no deformation at all. In the segment indicated, peak
improvement at follow-up. E  circumferential strain.ccThe LGE images were analyzed using short-axis views,
nd Ecc and Ecc/s from SENC images were analyzed using
ong-axis views. By using anatomic landmarks (e.g., the
apillary muscle), we intended to find the same image
lanes.
nterobserver variability. Measurements of myocardial
train assessed with SENC were evaluated in 15 randomized
atients with AMI (180 segments) by 2 independent ob-
ervers unaware of wall-motion abnormalities or presence of
nfarcted tissue.
tatistical analysis. Data are expressed as mean  SD.
ontinuous variables were compared by Student t test.
ther comparisons were performed using a Mann-Whitney
test. For comparison of strain-values across different
ategories of transmuralities, a linear mixed model was
pplied to address the issue of multiple observations per
atient.
Taking into account that there were 12 segments per
atient to be analyzed, a generalized estimating equation
pproach with a binomial distribution, a logit link, and a
orking correlation matrix with exchangeable correlation
as used to explore the ability of strain and strain rate
arameters to predict severe dysfunction at follow-up. The
utput from this analysis allowed the derivation of receiver-
perating characteristics (ROC) curves, which were used to
esignate cut-offs and calculate the area under the curve
AUC), sensitivities, and specificities. We chose the optimal
ut-point as the cut-point associated with the highest
ccuracy in ROC analysis.
For comparison of ROC curves, we used the output
erived from a generalized estimating equations model that
ook account of correlated observations within individuals
or further analysis.
Interobserver variability was calculated by intraclass cor-
elation coefficient (ICC). A p value 0.05 was regarded as
h anterior myocardial infarction. The red color implicates maximal deformation,
lic circumferential strain and early diastolic strain rate show no significantnt wit
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September 21, 2010:1056–62 SENC to Determine Persistent Dysfunction After AMItatistically significant. Statistical analysis was performed
sing MedCalc (version 9.6.3, Mariakerke, Belgium)
nd SAS (version 9.13, SAS Institute Inc., Cary, North
arolina).
esults
linical baseline characteristics are given in Table 1. In
otal, 312 segments were analyzed. Image quality for SENC
mages was determined by the quality of the strain curves. If
train curves suffered too much from noise, visible as spikes
nstead of a strain curve, they were excluded from data
nalysis. For SENC analysis, 12 segments (4%) had to be
xcluded because of insufficient image quality. For interpre-
ation of contrast-enhanced images, no segment had to be
xcluded.
At baseline, 217 segments showed no signs of LGE, 12
egments showed 0% to 25% LGE, 17 segments had 26% to
0% LGE, 18 segments had 51% to 75% LGE, and 48
egments had 76% to 100% LGE. From the 48 segments
ith 76% to 100% LGE, 31 segments presented with signs
f MVO. A total of 119 segments showed abnormal
yocardial function at baseline (68 with severe dysfunc-
atient Characteristics (n  26)Table 1 Patient Characteristics (n  26)
Age (yrs) 56 10
Men/women, n 22/4
Hypertension 15 (58)
Hypercholesterolemia 9 (35)
Diabetes mellitus 3 (12)
Family history of cardiovascular disease 15 (58)
Smoking 15 (58)
EF baseline (%) 51 9
Infarct size baseline (g) 38 24
EF follow-up (%) 53 11
Culprit lesion
LAD 9 (35)
RCA 13 (50)
LCX 4 (15)
Medication at follow-up
Beta-blocker 26 (100)
ACE inhibitor/ARB 25 (96)
Statin 19 (73)
alues are expressed as mean  SD or n (%).
ACE  angiotensin-converting enzyme; ARB  angiotensin II receptor blocker; EF  ejection
raction; LAD left anterior descending; LCX left circumflex artery; RCA right coronary artery.
eak Ecc Values and Ecc/s ValuesTable 2 Peak Ecc Values and Ecc/s Values
Transmurality States
Ecc (%)
Baseline Follow-Up
0%–25% (n 12) 13 6 17 5
26%–50% (n 17) 11 8 16 6
51%–75% (n 18) 8 7 13 6
76%–100% (n 48) 4 6 7 6alues are expressed as mean  SD.
Ecc  circumferential strain.ion), and 35 (29%) segments still showed severe dysfunc-
ion at follow-up.
egional systolic and diastolic function for characterization
f myocardial damage. Peak Ecc values and Ecc/s values of
ifferent transmurality states at baseline and follow-up are
hown in Table 2. Regional systolic function did recover
ore than regional diastolic function at follow-up.
Segments that still showed severe dysfunction at
ollow-up had significantly different Ecc and Ecc/s values at
aseline than segments with no functional recovery (p 
.01 for all).
elationship between regional diastolic function in acute
tate and change in regional systolic function between
cute state and follow-up. In dysfunctional segments with
cc/s31, the Ecc at acute state was3.1 5% and6.2
.1% at follow-up. In dysfunctional segments with Ecc/s 31,
he Ecc was 8.6  6.6% at acute state and 15.7  4.3% at
ollow-up. The change of Ecc between acute state and
ollow-up was significantly higher in segments presenting with
cc/s 31 (p  0.001).
omparison of regional systolic function, regional diastolic
unction, and delayed enhancement imaging for prediction
f persistent severe myocardial dysfunction. An Ecc9%
ad a sensitivity of 48% and a specificity of 94% for
rediction of severe myocardial dysfunction (AUC: 0.74,
5% confidence interval [CI]: 0.64 to 0.83). For regional
iastolic function, a cut-off value of 31 Ecc/s had a
ensitivity of 82% and a specificity of 75% for prediction of
evere myocardial dysfunction (AUC: 0.82, 95% CI: 0.72 to
.89). Late gadolinium enhancement 75% achieved a
ensitivity of 80% and a specificity of 79% (AUC: 0.85, 95%
I: 0.77 to 0.92) (Fig. 2). In a comparison of ROC curves,
GE was significantly different than Ecc but not signifi-
antly different than Ecc/s (p  0.32 vs. p  0.05, respec-
ively). A combination of Ecc/s and LGE achieved an AUC
f 0.86 (95% CI: 0.77 to 0.93), which was not significantly
ifferent than LGE and Ecc/s alone.
nfluence of MVO on regional systolic and diastolic
unction. In a comparison of hyperenhanced segments
ith MVO against segments without MVO, segments with
VO demonstrated significantly impaired regional systolic
nd diastolic function at baseline and follow-up (p  0.01
or all) (Figs. 3 and 4). In segments with MVO, Ecc and
cc/s did not significantly improve at follow-up (p  0.2
nd p  0.99, respectively).
Ecc/s (1/s)
Value Baseline Follow-Up p Value
NS 62 48 96 44 NS
NS 78 48 85 51 NS
0.05 56 34 56 30 NS
0.05 26 35 32 36 NSp
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SENC to Determine Persistent Dysfunction After AMI September 21, 2010:1056–62eproducibility. A total of 180 segments were evaluated
or interobserver variability of Ecc and Ecc/s determined by
ENC. The interobserver variability for both Ecc and Ecc/s
as excellent (ICC for Ecc 0.91, ICC for Ecc/s 0.89).
iscussion
o our knowledge, this is the first study evaluating the value
f systolic and diastolic deformation indexes assessed by
ENC to predict persistent severe dysfunction at follow-up
n patients after AMI. The findings of this study demon-
trate that: 1) regional diastolic function provides similar
ccuracy for prediction of severe dysfunction at follow-up
ompared with LGE and is superior to regional systolic
unction; and 2) in segments with MVO, Ecc and Ecc/s
howed even more functional compromise compared with
ransmural infarcted segments without MVO with no
unctional improvement at follow-up.
rediction of persistent severe dysfunction. Identifica-
ion of viable and nonviable segments in patients after AMI
as important therapeutic and prognostic implications.
herefore, intensive work has been put into the develop-
ent of noninvasive imaging methods to identify and
uantify myocardial viability. Recently LGE has been
roven to be the gold standard for assessment of viability
4,18). The predictive power of LGE in our study was
imilar to previous reports (6,18,19). Ichikawa et al. (18), for
xample, reported an AUC of 0.84 for LGE 75% com-
Figure 2 Prediction of Severe Persistent Dysfunction at
Follow-Up
Receiver-operating characteristics curves for regional systolic (circumferential
strain [Ecc]) and diastolic function (Ecc/s) as well as late gadolinium enhance-
ment (LGE) to predict functional improvement at follow-up (Ecc: area under the
curve [AUC] 0.74, 95% confidence interval [CI]: 0.64 to 0.83; Ecc/s: AUC: 0.82,
95% CI: 0.72 to 0.89; LGE 75%: AUC: 0.85, 95% CI: 0.77 to 0.92). In a
comparison of receiver operating characteristics curves, LGE was significantly
different than Ecc but not Ecc/s (p  0.32 vs. p  0.05, respectively).arable to our results (AUC: 0.85). Gerber et al. (3)eported slightly lower AUCs in the investigation of the
ccuracy of LGE in predicting improvement of regional
yocardial function in patients after AMI.
In this study, we demonstrated that regional diastolic
unction, but not regional systolic function, assessed by
ENC, is comparable to that assessed by LGE for predic-
ion of functional recovery in patients after AMI. Recently
adolinium-induced nephrotic systemic fibrosis has limited
Figure 3 Influence of MVO on Ecc
Comparison of peak systolic strain values of LGE segments with and without
signs of MVO. Ecc was even more impaired in segments with MVO compared
with segments without MVO (p  0.01). Segments with MVO showed no signifi-
cant increase at follow-up, whereas segments without MVO improved (p  0.2
and p  0.01, respectively). MVO  microvascular obstruction; other abbrevia-
tions as in Figure 2.
Figure 4 Influence of MVO on Ecc/s
Comparison of early diastolic strain rate values of LGE segments with and with-
out signs of MVO. Ecc/s was significantly more impaired in segments with MVO
compared with segments without MVO (p  0.01), both showing no improve-
ment at follow-up (p  0.99 and p  0.6). Abbreviations as in Figures 2 and 3.
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September 21, 2010:1056–62 SENC to Determine Persistent Dysfunction After AMIhe application of contrast agents in patients with renal
nsufficiency. Low-dose dobutamine stress cine MR imag-
ng has been proven to be an alternative to LGE for
rediction of functional recovery after AMI (19). However,
he application of dobutamine directly after AMI can bear
he risk of arrhythmias. Strain-encoded imaging is still a
esearch tool; however, once this technique is implemented
n the software of the scanner, the strain values could be
rovided online. This holds the advantage of saving scan
ime with no need for contrast agents. Therefore, it may be
n alternative to LGE in the future for unstable patients
fter AMI, for which short scan times are desirable, or
atients with renal insufficiency with contraindication to
ontrast agents.
The predictive value of regional diastolic function has
een demonstrated before in echocardiographic animal
tudies. Park et al. (9) investigated 16 dogs after occlusion of
he left anterior descending coronary artery or circumflex
oronary artery and measured diastolic strain rate by Dopp-
er echocardiography to predict functional improvement and
ound that diastolic strain rate was closely related to inter-
titial fibrosis and may be a promising novel index of
yocardial viability, which is in line with our data. The
lose relationship between changes in strain rate and myo-
ardial fibrosis has been also demonstrated before in patients
ith nonischemic fibrosis (20). Interestingly, in our study,
ystolic function showed more improvement than diastolic
unction at follow-up. Azevedo et al. (8), investigating
egional systolic and diastolic function after AMI in dogs,
lso observed persistent regional diastolic impairment de-
pite recovery of systolic function; however, there were no
ong-term follow-up data. A recent echocardiographic
train study demonstrated an increase in accuracy to identify
eversible myocardial dysfunction by integration of myocar-
ial deformation imaging and LGE in patients with chronic
I (21). We also found that in patients directly after AMI,
combination of LGE and Ecc/s achieved slightly better
esults but not significantly different than those produced by
GE or Ecc/s alone.
nfluence of presence of MVO. Several studies have
hown that MVO is associated with adverse cardiac remod-
ling and poor outcome and prognosis (22–24). The data
erived from the present study demonstrate that segments
ith MVO demonstrate more impaired regional systolic
nd diastolic function compared with transmural infarcted
egments without MVO, which may indicate more myo-
ardial damage. Moreover, segments with MVO failed to
how improvement of systolic and diastolic function at
ollow-up, which is in line with other studies.
Gerber et al. (3) investigated the value of early hypoen-
ancement on prediction of systolic functional recovery
sing MR tagging. They found a high positive predictive
alue and a high specificity in forecasting persistent dys-
unction for segments with early hypoenhancement, which
s at odds with our data. Azevedo et al. (8), investigating
egional systolic and diastolic function in segments with
EVO, found these segments also to display further com-
romise of systolic and diastolic regional function in an
nimal model than hyperenhanced segments. One explana-
ion for this is that previous experimental and animal studies
emonstrated that hypoenhanced myocardium within hy-
erenhanced myocardium represents necrotic tissue with
icrovascular damage and obstruction and therefore is more
amaged than hyperenhanced myocardium without
ypoenhancement.
ENC imaging for deformation imaging. Magnetic res-
nance tagging is the state of the art technique in MRI to
ssess myocardial function (25). However, MR tagging has
ome limitations such as diastolic fading of tags and
uboptimal spatial and temporal resolution.
Recently other functional MR techniques, such as dis-
lacement encoding with stimulated echoes, phase-sensitive
ardiac tagging, as well as SENC, have been introduced to
vercome the limitations of tagging (11,12,26–28). In this
tudy, we assessed regional systolic and diastolic function
sing SENC. Several studies have shown that SENC closely
orrelates to MR tagging and is able to assess strain and
train rate in healthy volunteers as well as in acutely and
hronic infarcted patients (10,13,29,30). Compared with
R tagging, SENC is less affected by diastolic fading
ecause RF pulses with ramped flip angles are applied to
ompensate for tag fading caused by longitudinal relaxation
o maintain constant myocardial signal intensity throughout
he cardiac cycle within acceptable breath-hold times (12).
herefore SENC provides improved interpretation of dia-
tolic function.
tudy limitations. First, we only included a small number
f patients. Second, measured strain values were not exactly
ero, not even in segments with MVO. This phenomenon
ay be explained by measurement of artifacts related to
ethering from adjacent segments or noise artifacts. Third,
he left ventricle on long-axis planes was divided into 12
egments for data analysis. It may appear that abnormal
ystolic and diastolic function near the apex or base are
nderestimated in some cases.
onclusions
ENC allows characterization of myocardial tissue and
ssessment of myocardial viability in patients after AMI.
egional diastolic function analysis after AMI provides
imilar accuracy for prediction of persistent severe myocar-
ial dysfunction at follow-up compared with LGE and is
ore precise than regional systolic function analysis. There-
ore, regional diastolic function may serve as a new param-
ter for assessment of viability in patients after AMI.
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